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FROM THE FEDERAL SECRETARY 


There must be a lot of people at 
Crewe holding their breaths about 
the periodical news from New York 
about the state of the e-onomy of the 
United States. The world recession 
has had a very serious impact on 
orders for the factory, resulting in 
massive staffs layoffs and fore- 
shortening of the working week 
which | understand has now dropped 
to two days. Rolls-Royce of course 
are not in a unique position although 
as a luxury car manufacturer they are 
very vulnerable to market forces, 
particularly recessions. However, it 
is interesting to ponder how the 
management of the pre-1971 com- 
pany would have handled the 
current crisis. In these days, with the 
difficulties that companies can get 
into, particularly in cash flows, in- 
ventories and property acquisitions, 
the road to bankruptcy is a very short 
one. There is certainly no place these 
days for the stiff upper lip of yester- 
year. On a brighter note, one of our 
more exciting occasions has been the 
recent visit of Larry Yarwood, known 
to many of us who have restored our 
own Cars, as being father confessor 
and consultant extraordinaire at 
Crewe. Larry has now retired and 
with his wife Madge had finally made 
the long awaited trip to Australia. My 
wife and | were most fortunate in 
having them as guests before Christ- 
mas. Larry, | hope one day will 
record his experiences with the 
factory, particularly in the servicing 
area which is always interesting to 
Club members. 

One of the unique functions which 
Larry was able to attend in Canberra 
was the inaugural meet of the 
proposed ACT Branch of the Club. 


COVER: A 1962 Commonwealth 
Government Silver Cloud convert- 
ible which was restored, repainted 
and -refurbished for use in the 
Commonwealth Games. 

Finished in regal claret, the car was 
given the cosmetic treatment by Des 
Higgins Motorbodies of Salisbury 
S.A. The car has only done 22,000 
kms — mostly all in sedate pro- 
cession with royalty or VIPs aboard. 

The picture shows panelbeater 
Brian Greve of Elizabeth putting the 
finishing touches to the job. 

Picture courtesy of the Adelaide 
Advertiser and John Bull. 


Students of the constitution will be 
aware that the New South Wales 
Branch is more correctly titled the 
New South Wales and A.C.T. 
Section. It seems that we now have 
sufficient bodies and cars in Can- 
berra to go it alone and the necessary 
excision, we hope, will occur during 
the forthcoming Federal Council 
meeting. The final ingredient that 
allowed the local group to establish 
itself was the enthusiasm of our new 
Canberra. member, Robert Penn 
Bradly from Armadale and a local 
member who has deputised as 
minute secretary at a previous 
Federal Council meeting, lan Dunn. 
lan carries the job of Secretary and 
together with Bob McCulloch as 
Treasurer we have the nucleus of 
what should become a very success- 
ful branch. 

It seems hard to believe that the 
turbo-charged Mulsanne is now a 
year old. Of course, the United 
States, Canada, Japan and Australia 
with its quaint little regulations, 
appears to be excluded from the 
purchase of one of these fine cars. | 
have managed to obtain from 
England some interesting technical 
and performance details of the car 
which make for envious reading. The 
power of the engine has been in- 
creased by 51% and the torque by 
33%. The acceleration of the car 
from 0 to 60 is 7.4 seconds as against 
10 seconds for the Silver Spirit and 
the turbo has a maximum speed of 
135 miles per hour compared with 
119 miles per hour for the Silver 
Spirit. The fuel consumption has 
dropped by less than one mile per 
gallon. It is also interesting to note 
that the car is limited by control of the 
turbo-charger to the above speed to 
ensure that the limits of current tyres 
are not exceeded. 

Another piece of news from Eng- 
land is that the School of Instruction 
referred to in the back of every 
member's Rolls-Royce Handbook is 
moving from London to Crewe. 
Originally located at Derby, it was 


moved to Hythe Road and is now 
being moved to the factory to provide 
better technical support in the realm 
of instruction. The original, and in 
fact, the continuing purpose of the 
School is to give chauffeurs the best 
possible advice on how to drive the 
Company products and_ provide 
them with instructions in basic main- 
tenance. Courses are also run for 
dealers world-wide, mechanics, 
foremen and service managers. 

It is generally common knowledge 
that our present Queen has decided, 
unlike her predecessors, to keep her 
State cars and that they are housed in 
the Royal Mews. We hope the new 
government in Australia will not 
reverse a long standing policy of a 
previous government that Rolls- 
Royces would be retained. We are 
very fortunate in Canberra in having 
access to Sir Robert Menzies’ Bentley 
§3 which is still in excellent condi- 
tion and has been kept running rather 
than laid up for museum purposes. It 
is part of the National heritage. In 
addition, the Australian Government 
has two four-door Silver Cloud 
Cabriolets, one of which is in the 
Birdwood Museum in South Aust- 
ralia. These Cabriolets, of which only 
four were built, are unique speci- 
mens and if ever there was a move to 
sell the vehicles they would certainly 
leave Australia, as they undoubtedly 
would go to the highest bidder. We 
are also the possessors of four of the 
last Silver Wraiths made in the long 
wheel base configuration. 

No doubt everyone secured their 
English 29p stamp featuring the 
Silver Spirit and the Silver Ghost to 
commemorate the 75 years of factory 
production. These undoubtedly will 
become collectors items. 

In closing, this edition will accom- 
pany your invitations to attend the 
South Australia Branch Federal Rally 
at Berri. Please help the organizers 
facilitate your comfort and an enjoy- 
able time by sending your registra- 
tion forms in quickly. 

BILL COBURN 


LETTER 
TO THE EDITOR 


Dear Sir, 


In the issue of Praeclarvm of 
October 1981 you were kind enough 
to publish a brief history which | 
wrote of the Rolls-Royce Owners’ 
Club in South Australia. 

A few months ago | had a letter 
from Mr W.F. Harrison, who is 
mentioned in my article as one who 
attended the Foundation Meeting of 
the Club on 4 March 1958, remind- 
ing me that he was also present at the 
initial meeting at which the decision 
was taken to form the Club. 

Gavin Sandford-Morgan, to whom 
| turned for assistance to aid my 
memory, thinks on reflection that Mr 
Harrison is probably right. | have 
since written to Mr Harrison regret- 
ting my lapse of memory and saying 
that | would also pass the information 
to the Editor of Praeclarvm. 

If you are able to include the 
enclosed letter in a future issue of 
Praeclarvm, | should be grateful. 

With good wishes, 


Yours sincerely, 
Lionel E.W. Renfrey 
Adelaide 


KEEPING US HONEST 


John Floyd has noted a number of 
errors in 82-6 which are rightly 
worthy of correction in the interests 
of keeping an accurate record for the 
archives. 

On Page 795 we referred to Pope 
Valentino — there was ot course no 
such Pope. We omitted a comma and 
it should have, of course, referred to 
the Pope and Rudolph Valentino. 

David Jones on Page 796 refers to 
T.E. Lawrence losing his life on a BSA 
motorcycle. John tells us he was 
riding a Brough Superior at the time. 

On Page 804 Keith Wherry refers 
to a 24-cylinder Merlin engine. 
While Rolls-Royce made some 24- 
cylinder engines, eg the Vulture and 
the Peregrine, John tells us that the 
Merlin was in fact a 12-cylinder 
machine. 


FOR SALE 


1952 Silver Dawn Chassis No. 
FSC78. Black over garnet with tan 
upholstery and fawn headlining. The 
car is cosmetically perfect with no 
rust. Mechanically good and has 
been well maintained over the last 
few years. Price $22,000. For further 
details write Gregory Beacham, P.O. 
Box 1289, Hastings, New Zealand. 
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Mulsanne Turbo by John Bull. 
JOHN BULL WRITES: 


“It was with very deep sorrow that 
| read in the February ‘/Praeclarvm”’ 
of the death of Osmond Rivers. 

| have exchanged correspondence 
with Mr Rivers since 1966 or 67 and 
have a collection of letters from him 
which are among my most valued 
possessions. Mr Rivers was a most 
interesting writer. He was always 
very helpful with information while 
being concise and often refreshingly 
and subtly witty. 

A few days after reading of his 
passing away | received a very nice 
letter from Mrs Inge Rivers. 

Mrs Rivers said, ‘‘l am writing to 
tell you the very sad news that my 
husband died suddenly of heart 
failure on December 16th. It was 
quite unexpected and came as a 
great shock as there had been no 
prior illness and he was full of vitality 
to the very last. Osmond was putting 
the finishing touches on a book about 
Hoopers, to be lodged in the Sir 
Henry Royce Foundation in England, 
and was busy with his Christmas 
correspondence. | can see from the 
meticulous lists he kept that he 
intended to write you a proper letter 
at Christmas time, but unfortunately 
this was not to be.” 

In 1980 | asked Mr Rivers how he 
came to devise the post-war Hooper 
style which featured a full-length 
front wing line which extended 


through to the base of the tail of the 
car while eliminating a separately 
defined rear wing. Mr Rivers replied, 
“1 much appreciated your kind and 
complimentary comments on my 
Hooper ‘sans rear wing’ designs. In 
1948, the year of the ‘New Look’ 
design of ladies dresses, | sat down in 
‘cold blood’ and gave thought as to 
how to achieve a ‘New Look’ for 
Hooper coachwork, producing a 
prototype Trg. Limousine on R-R 
chassis and also had a model made 
(about 1”’ = 1 foot). This was much 
liked by H. & Co. and R-R! and 
formed the basis of nearly all future 
Hooper designs on R-R and Daimler 
— being modified (improved per- 
haps) year by year until 1959 when 
we closed down. The large O.T.B. on 
the 36 h.p. St. 8 Daimler you 
remember was influenced by the 
same thought. One of these at the 
New York Auto Show in 1950. It was 
a sensation — | was there for the 
Show — on my own! Freestones 
were notorious ‘copyists’ and | felt 
their effort did H. & Co. no credit!” | 
had also asked Mr Rivers what he 
thought of Freestone and Webb 
copying the Hooper ‘‘sans_ rear 
wing” style. 

| deem it a very great pleasure and 
privilege to have known Osmond 
Rivers, albeit only by post.’’ 
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R-R.O.C. (VICTORIA BRANCH) ANNUAL CRICKET MATCH 


Sunday 12th December saw the 
culmination of several months hard 
training for many of our members as 
they took the field at St. Kevin's 
College, Toorak, to do battle in the 
annual Pre-war Cars Vs Post-war 
Cars Cricket Match. The past few 
years have seen the Pre-war team 
dominate. However, with a revitaliz- 
ed team led by Janet Watkins (C.) and 
Geoff May (V.C.) the Post-wars 
threatened to turn the tables. As 
events were to prove, however, the 
Post-wars — “Just like their *** cars,”’ 
according to Terry Bruce — promis- 
ed much but delivered little. In a 
uniformly execrable display the Post- 
war team scored 46 runs, 15 of which 
were extras, in the allotted time. By 
way of contrast the Pre-war team, 
ably led by Dare Watkins (C.) — 
judged by the assembly as “‘the man 
who looks most like his car’’ — and 
Terrible Terry Bruce (Vic.) marched 
triumphantly to victory. The majority 
of the Pre-wars were resplendent in 
their old Wesley College blazers 
which just goes to show that talent 
will always triumph in spite of edu- 
cational handicaps. 

David Jones gave a_ splendid 
display of bowling which won him 
the Ladies Encouragement Award. 
He promises to come back and bowl 
overarm next year. Winner (narrow- 
ly) of the lan Dodd Memorial Trophy 
for Sporting Ineptitude was Geoff 
May who scored a brilliant duck and 
almost swallowed the cricket ball 
before allowing the easiest catch of 
the day to slip through his nerveless 
fingers. 

So at least half the crowd enjoyed 
itself on the day, whilst the other half ae a ee, 
consoled _ itself with thoughts of The Post-War Team (Neg 6B). 
vengeance next year. 
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(Photos by Graham Cornish) A Pause for Drinks (Neg 12). 


EDITORIAL 


This edition sees the end of a 
splendid series on the 20HP engine 
by Lee Hacker to whom we offer our 
thanks. The next edition will include 
an original critique of the Silver 
Cloud and Bentley ‘S’ series as well 
as a John Carter article on ‘The 
Making of Gertrude’. 
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SOME FACTORY PHASES 


by E.P. Leigh-Bennett 


‘Because a standard has been rigidly set and maintained since the year 1903, so high, so exacting 
that English-speaking people all over the world, wishing to make excuses about the quality of any 


article have formed the habit of saying ‘1 am not suggesting it is a Rolls-Royce, of course, but still. . . 


The basis of smooth’steering is the 
harmony of movement of the worm 
and nut. Normally, of course, we 
never see these hidden roots, and 
know nothing about the perfection of 
their dual action. But in an en- 
deavour to understand the signific- 
ance of their careful manufacture, 
one: thinks of such expressions as 
“snatchy steering,”” ‘‘a drag on it,’’ 
“listlessness,’’ “it’s very tiring,”’ etc. 
We all know what an effort obstinate 
steering can cause, and also how 
disquietingly easy it can be some- 
times. And how, when sitting beside 
a driver in that state of anxious 
impotency common to most of us, 
one has seen, out of the corner of an 
eye that is not supposed to look, a 
distinct ‘‘wobble’”’ on the steering 
wheel, which our mental pertur- 
bation magnifies until we become 
distrait with dread. 

Surely, too, that feeling of affinity 
between a driver and his own well- 
loved car is engendered largely by 
the smooth response to the slightest 
wrist movement which comes in- 
stantly from the base of the steering 
column. And when the man at the 
wheel can refrain no longer from 
expounding to you his car’s attri- 
butes, it is invariably of her 
“delicious” steering that sooner or 
later he will speak. 

Few of us probe beneath the sur- 
face of steering mechanism, seeking 
the reason for our pleasure or disgust. 
And it is as well that we do not. For 
there is little, if anything, that we can 
do about those intricacies of worm 
and nut and gearing. 

All we know is that the perfect 
steering gear must be light to handle 
when travelling fast or slow, on good 
or bad roads; that it should not be too 
quick in action, but at the same time 
there should be little lost motion; that 
the movement of the steering wheel 
should produce instantaneous move- 
ment of the road wheels; and that 
irresponsible movements of the road 
wheels themselves, caused by 
surface inequalities, should not react 
heavily upon the hands that are 
guiding. 


ROOTS OF THE MATTER 


But what we do want, above all, is 
durability of perfection in our steer- 
ing gear. We are bitterly disappoint- 
ed in acar that falls from grace in this 
respect: we lose all interest in it. And 
when, because of that, we try to sell 
it, we find it exceedingly difficult to 
rouse any interest in the man whom 
we hope will buy. 

When you visit the Rolls-Royce 
Works at Derby, you realise the 
importance they attach to durability 
of perfection in steering, because the 
root of the matter is there laid bare. 
You receive ample proof of the pre- 
vailing determination to better every- 
thing that can be bettered. 

Wherever the severest demand is 
made upon the car’s stamina, there 
will the most extreme care and 
patience be shown, to ensure that the 
greatest strain over the longest 
possible period may be borne un- 
flinchingly. And, of course, upon 
both steering worm and nut there is 
put continual strain. They are never 
for a single moment off duty while 
the wheels revolve upon the road. 

They show you the threads of the 
worm at the base of the steering 
column and the spiral threads of the 
nut in its little box. Work of much 
precision has already been done on 
them. But they are not yet considered 
by any means perfect. They would 
mesh into each other, of course, and 
move easily together, but not as they 
must, according to the standard set. 
These two units of steering must 
move as one always 

To achieve this, a most ingenious 
machine is used, unique to Rolls- 
Royce, in which the worm and the 
nut are lapped in together with oil 
until they become as one in the 
perfection of smooth movement — 
““mated,”’ as they say. 

The worm is meshed with the nut, 
and both are set to work in the 
machine. A 9¥2-Ib. weight on an 18” 
lever, which is equivalent to road 
resistance, works against them. 

As you watch you see that they are 
functioning exactly as they will in the 
future. And all the time they move up 
and down, the microscopic rough- 
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nesses on the surfaces of the threads 
— “high spots,’ as engineers call 
them — are being smoothed away. If 
they were not rubbed away by this 
gentle but inexorable ‘‘lapping,’’ the 
almost invisible roughness on the 
surface of the metal would cause 
ultimate ‘‘play’’ — a word which is, 
of course, anathema here. 

This perfectability of the steering 
nut and worm may take four, six or 
twelve hours to obtain, depending on 
the nature of the surfaces before they 
reached this operation. But time does 
not matter in the slightest. Nobody 
here is concerned with the clock. The 
worm and nut must work out their 
own salvation on the machine, how- 
ever long it may take. 

You are puzzled at first when 
watching this monotonous opera- 
tion. Absolute smoothness of motion 
in those two steering entities seems to 
have been obtained already. They 
are sliding up and down as silk on 
silk. What could be better? The deus 
ex machina, however, is far from 
satisfied. He asks you to pull that 18” 
lever outwards. A shade stiff, isn’t it? 
Exactly. Therefore, until the nut and 
worm will operate by means of the 
pull on that 9%2-lb. weight alone — 
that is to say, until all resistance 
vanishes — so must they go on turn- 
ing .. . turning. Only thus will they 
become a perfect combination. The 
ultimate verdict of perfection must be 
given in their favour, not by fallible 
man, but by infallible mechanism. 

You turn then to another proof of 
quality — the crankshaft. And lying 
on the floor, in a place where men 
are concerned with this part of the 
engine only, you see a very old and 
revered crankshaft. tn fine points of 
shape it is distinctly out of date — 
they are not forging them quite like 
this today. Indeed, there has been 
some difficulty in finding a man here 
who “knows about it.’”” You see, it is 
18 years old, and it has just come out 
of a car during the process of over- 
hauling. However, two men finally 
appear who know all about it — 


(Continued on page 844) 
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Fig. 46. Near side of block showing core plugs removed. 


Rebuilding The 20 HP Engine 
Part IV 


By Lee P. Haacker, M.D. 


A Word About The Slipper 

Having tackled both types of small horsepower 
slipper flywheels, and having been “worked over” by 
both, I have been left with a feeling of not being sure 
that what I have done was correct. The instructions 
(Service Sheets RR/E5-E5a) are, to me, confusing, 
incomplete, conflicting, contradicting and absolutely 
maddening. 

In an attempt to explain the procedure of rebuilding 
the slipper so that the concept and operation is 
understandable to the man of average intelligence, the 
following is submitted. With all due respects to Rolls- 
Royce, these steps must be accomplished: 

(1) Removal and dismantling of the slipper. 

(2) Assessment of metal friction surfaces and refinish- 
ing where necessary. 

(3) Renewal of cotton duck washers and proper 
reduction of their thickness. 

(4) Reassembly and refitting. 

Since the duck washers are soft, compressible and of 
varying thickness and since they are the only variable 
element among the friction surfaces, they must be 
compressed sufficiently to uniformly reduce their 


Fig. 48. Front of engine after replacement of crankshaft. Note 
forward oil delivery tube in place and one of the two Woodruff 
keys in the crank nose. This is ready for the slipper. 
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Fig. 47. The cleaned block above and the camshaft, rear bearing, 
five pairs of intermediate bearings and cam gear below. 


thickness to allow enough friction remaining to 
function under the reassembled, normal circumstances. 
This thickness may be considered to be expressed in 
pounds of resistance rather than in thousandths of an 
inch (i.e. too many pounds of resistance means too 
thick). This leads to the introduction and relationship 
of the whole operation to the notorious “poundage 
test’. As the ducks become thinner through bolting up 
and “working in,” the poundage (force) necessary to 
move the assembly theoretically becomes less until the 
proper force is reached as indicated in the Service 
Sheets for the given slipper. The conditions during the 
“test” must be the same as the operational conditions 
(i.e. adjustment of and tension produced by the 
damping springs) with the exception that the driving 
springs are omitted, to be replaced after the testing 
and prior to reassembly. 

Frank Cooke has recently been substituting discs of 
Micarta for the cotton duck washers with some success. 
This, of course, obviates the need for all of the ironing 
and pressing of the ducks. If it functions well, it 
will certainly represent an advantage over the origi- 
nal system. 


Removal And Disassembly 

Damper removal and disassembly are, if the instruc- 
tions are followed, child’s play. When removing the 
peripheral compression springs, a thin wall hexagonal 
10 or 11 mm. socket may be the only size to fit the 
small castellated nuts. The screws thread into the front 
half of the slipper. Upon separating the slipper halves, 
note the perished condition of the old ducks. Keep 
them until you are sure that the replacements are of 
the same size before discarding them. On the hub 
remove the eight nuts and bolts, pry open the locking 
tabs and undo the large retaining nut (right-hand) to 
expose the center assembly and driving springs. Clean 
all well and check the metal friction surfaces for 
pitting, wear in general and for evidence of previous 
turning “skimming”. Determine how much can 
and should be removed to “face up” the surfaces 
according to the limits described in the instructions, 
RR/E5, page 4. 

As mentioned, the duck washers as delivered are of 
unequal thickness and have to be reduced to uniform 
thickness, particularly at the “scard” or joint, prior to 
final thinning via the “poundage test.” Soak the ducks 
in oil, as recommended, for twenty-four hours. After 
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Fig. 49. Front of engine after replacement of slipper flywheel but 
before adding retaining nut. 

all of the cleaning and machining has been done and 
then cleaned again, reassemble as described, screwing 
up all damping springs tightly. Leave twenty-four hours 
or more and then fit onto the crankshaft nose (the 
latter being held vertically in a vice) or, failing that, 
use a proper mandrel. Once secured, “rock and rotate” 
the slipper using the poundage bar or make one out of 
1x6 inch oak board, properly prepared, as a 
poundage bar. The function of this step is to reduce 
the ducks to uniform thickness. Disassemble, trim the 
edges of the ducks if necessary and reassemble. Screw 
up tightly all peripheral screws with damping springs in 
place and then back off each 1-1/4 turns. Now 
perform the “poundage test” as described on page 8. 
This tests the unit under approximately operational 
conditions. Instead of step No. 6, disassemble, replace 
the driving springs, lock the center nut, reassemble the 
ducks, wheels, etc. and finally reassemble completely. 
Back off the damping screws 1-1/4 turns, refit 
castellated nuts and lock these with cotter pins. Store 
until ready to replace on crankshaft. The thing should 
now work! 


Bearing Work 

Prior to doing any work on new bearing replace- 
ments, thoroughly read section E-6 of the Service 
Sheets. Be sure that the process is clear to the 
machinist or whoever is going to do the work. The 
figures given for torquing the mains and big ends are 
probably a bit on the conservative side. These may be 
exceeded to some degree; 350 inch-pounds were used on 
this engine without problems. It is most important that 
torque be applied evenly and that the same level be 
obtained on all nuts. Be sure that the bored size 
includes both journal diameter plus the running 
clearance in both cases. 

When final assembly is being done, be sure to tap 
the liners in tightly against the journal before torque is 
applied to the nuts. Failure to do so may result in loss 
of oil pressure due to oil leakage. This applies to both 
main and big ends. 


To Balance Or Not To Balance 
Earlier in the game while rebuilding a previous 
engine, the question arose as to whether the engine 
should be balanced prior to reassembly. The author 
consulted Rolls-Royce Ltd. and various other con- 
sultants in England and received the impression that 
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Fig. 50. Underside of engine, ready for replacement into chassis. 


dynamic or static engine balancing was not done 
initially or on rebuild. It was concluded that, in view of 
the desired result — a smooth running, slow idling 
engine with the elimination of vibration as a major 
interest, engine balancing could do no wrong and, 
hopefully, be of benefit. Accordingly, precision balanc- 
ing of all moving parts was done. 

Both static and dynamic balancing should be done 
on all moving parts of the engine and is best done by a 
“speed” shop that is properly equipped to do this work. 
These people are used to balancing the high reving 
racing rebuilds and are most likely to do a good job. 
The work should be done after all engine machining 
work has been completed but prior to any reassembly, 
The crank with blanking caps and cotter pins secured 
should be balanced first. The the flywheel, clutch 
assembly (with pilot bearing installed) and_ slipper 
flywheel should all be balanced statically, then 
dynamically, on an individual basis (see Figure 34). 
The units then must be joined and rebalanced as an 
assembled unit. Considerable metal will probably have 
to be removed in the process. The pistons with rings 
must be accurately weighed and all reduced to the 
same weight as the lightest piston. Gudgeon pins must 
be included. The rods, having been remetaled and 
bored to tolerance, must be weighed and the balance 
points identified. The lightest rod is then balanced and 
metal removed from the remaining five to achieve a 
balanced set. Don’t forget to include the Woodruff keys 
in the crank nose when balancing the crankshaft. 

Have the shop mark all units for proper alignment 
on reassembly. 


Fig. 51. The head, after painting, replacement of valves, springs, 
etc. and awaiting bank loan to buy small core plugs. 


Fig. 52. Cam follower assembly “exploded”. 


The Distributor 

The distributor is driven by the same drive that 
operates the oil pump. It is driven through a serrated 
tubular coupling, and has a centrifugal advance 
through four “bob” weights (see Figure 30). The shaft 
runs in an SKF 6200 ball bearing. Because gumming 
up of the centrifugal advance can occur, and bearing 
wear can result in inaccuracy of point gap (and poor 
running), the distributor should be disassembled, 
cleaned and the bearing replaced. 

Disassembly is carried out after removing the 
distributor cap, rotor and contact breaker cam. 
Remove the distributor from the crankcase (if not done 
already). Removal of the cheesehead screw from the 
side of the upper half of the distributor body (in the 
“neck” area and above the patent plate) will allow the 
top part to be tapped loose. Use heat sparingly, if 
necessary, since the bearing seats in this part. Next 
turn the bottom part up and tap out the tapered pin 
and remove the serrated driving gear. Remove the 
large circlip from the base and, with proper spanner, 
unscrew the base of the distributor body (right- 
handed). Tap out, through the bottom, the shaft and 
bob weight advance assembly. Clean all and inspect for 
freedom of operation. Remove the bearing from the 
upper part using a little heat. Obtain a replacement. 
Do not lose the small cheesehead screw, washer, lock 
washer and “shoe” or plate that control the amount of 
advance and retard when the distributor is re- 
assembled. 


Fig. 54. Block down and head gasket coated with Copper Coat in 
place. 


Fig. 53. Engine replaced in chassis, gasket in place and ready for 
block. 


After cleaning, be sure that the advance and retard 
mechanism works freely and oil the mechanism 
sparingly prior to reassembly. Having cleaned and 
lightly oiled the new bearing, heat the upper part of 
the distributor gently and refit the bearing. Replace 
the driveshaft in the lower half and screw in the 
bottom. Heat the inner race of the bearing slightly if 
the two components resist remating. Do not forget to 
fir the cheesehead screw, plate, etc. When properly 
refitted, replace the circlip, drive gear and tapered pin 
(avoid bashing the latter). Do not lose the drive 
coupling or contact breaker cam. 


Reassembly 

Assuming that all machining and balancing has been 
done, the rising of The Phoenix is at hand (see Figure 
19). Clear up the front end first starting with the 
camshaft. Using a torch to heat the bronze bearing 
housing (front end) and drop in a new SAE 306 
bearing previously cleaned in fresh gasoline and air 
blown. Place the cleaned and completed camshaft on 
the bench and refit the five split bearings in their 
proper locations (see Figure 47). Tap in the camshaft 
from the rear taking care to align the bearings as they 
pass through the crankcase fenestrations. As an 
alternative, the naked camshaft can be placed in the 
crankcase, nearly in position, and the split bearings 
added. After this, the camshaft can be tapped in until 
the individual bearings line up and the hollow pins 
then pushed home. A bit of adjustment will be 
necessary to properly line up the individual bearings 
with their top side locating holes. When completed, the 
camshaft will be properly aligned. Add the rear 
bearing cap, tighten and lock the two nuts. Add the 
front bearing housing cap, tighten and add the locking 
C ring. Add the Woodruff key and fit the cam wheel. 
Tighten and lock. 

Next, having gotten the main oil gallery surgically 
clean and air-blown, replug and lock both ends. 
Reposition the idler wheel with new bearings and refit 
the front retainer cap remembering that the thread is 
left-handed. Reassembly of the distributor oil pump 
drive is the reverse of disassembly. Heat will be re- 
quired to expand the crankcase housing enough to 
allow the new bearing to drop into place. Do not pound 
into place! Mesh the idler wheel teeth as marked on 
disassembly (see Figure 33). 
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Fig. 55. The block, near side, showing where the cam followers live 
and how they get there. 


Reassemble the dynamo drive remembering that the 
long stud of the four is fitted in the upper outer 
position and is longer to accept an engine mounting 
bracket. Be sure to study the photographs well before 
placing the new bearing and its bearing housing in 
place since it is very easy to invert the components 
(Figures 27-29). 


Meanwhile, Back At The Crankcase 

Refit all studs, add the castellated nuts and lock with 
pins. Turn the crankcase over and stabilize it well, 
bottom up. Fit the flywheel to the crankshaft, add the 
retainer plate containing the pilot bearing and align all 
three members. If properly marked prior to dis- 
assembly, little difficulty will be had. If not, consider- 
able shifting and turning will be necessary to align 
them since the holes are slightly eccentric. Marking at 
the time of balancing will help. Using a torch, heat the 
holes and tap through the bolts. Tighten up all nuts 
and when uniformly equal, peen over the bolts. 
Remove all main bearing caps and “liners,” being very 
careful not to mix the “liners” or to invert them. Lift 
the crankshaft assembly into the bearings and one by 
one push up the long bolts, then add the liners and the 
bearing cap. Tighten the nuts finger-tight and repeat 
until all seven bearing caps are in place and finger 
tight. Check again to be sure that the heads of the 
studs on the top side of the crankcase are fully engaged 
into the crankcase and that none of the liners or 
bearing caps are reversed. Using a small nail set or 
punch, tap the liner up tightly to the crankshaft 
surface and tighten up the nuts. Repeat for all seven 
bearings. Tighten all up to torque (350 IP). At this 
point turn the nose of the crankshaft by hand (see 
Figure 48). It should turn with some effort of hand- 
pressure without bind. To be absolutely sure, check 
each bearing with Plastigage assuring that the necessary 
running clearance is present. Before finally tightening 
up to torque, coat each bearing surface with a graphite 
and oil (30 wt.) mixture. Prime the oil galleries. This 
will add a little insurance that air is displaced and 
lubrication is adequate when starting up and until the 
oil pump can normalize oil circulation. If the crank is 
tight when tested as above, suspect a reversed bearing 
cap. This may show up as an irregularly squashed 
thread of Plastigage (see Figure 69). 


Fig. 56. Cam followers all home and snug. 


N.B. In all of the above operations be constantly 
careful not to scratch any of the crank or bearing 
surfaces as the bolts are passed through or as the crank 
is positioned. 


Add the cotter pins, filing nuts as necessary to get 
proper alignment (i.e. filing the base of the nut so that 
alignment is made with the cotter pin hole in the bolt 
when torque is reached; this is tedious but allows 
uniform torque to be obtained and overtightening to 
reach the next castellation to be avoided). Keep to the 
torque figure as established at the time of line boring. 


Block 

Having determined whether or not reboring or 
sleeving is necessary and having gotten new pistons and 
rings in hand, proceed with boring. Allow a tolerance 
of 0.0005 measuring at the bottom of the piston skirt. 
The pistons should be practically a “press-fit”. Number 
the pistons and keep them with their appropriate rods. 
Balance both as mentioned. Bore the big end bearings 
to allow 0.002 + .0005 inches tolerance having bolted 
the bearings up to 300 IP of torque. Use this figure 
later in final assembly. Rebush the small ends and bore 
to allow 0.0005 inches tolerance with the gudgeon pins. 

With the block done, fit.the new core plugs and new 
aluminum washers. Tighten, using Lock-tite sparingly 
and hope that they will not have to be removed in 
the near future. Replace the off side water plates using 
new gaskets. 


Fig. 57. Bijur starter drive “exploded”. 
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Fig. 57a. Photo-diagram showing Bijur starter drive unit similar in 
construction to that used on the Twenty. 


Rings And Things 

The rings must be gapped prior to placing them on 
the pistons (see Figures 66, 67 and 67a). This is 
essential to allow enough expansion of the rings to take 
place under operation without their ends meeting. This 
latter phenomenon is called “bunching” and results in 
broken rings and considerable cylinder-wall damage 
and is to be avoided. Allow 0.0012 to 0.0014 inch by 
filing both ends of the ring as shown. Check the ring 
gap in the cylinder bore with a feeler gauge, refiling as 
is necessary. Clean ring and place in bore. It is 
important to understand that one is actually gapping 
the ring to its own cylinder bore and not to the piston. 
The three middle rings are all identical with the word 
“TOP" engraved on the top of the ring for orientation 
purposes. The three middle ring channels are identical 
in that they each contain a metal “stop”. These are 
staggered to prevent the three rings from lining up in 
service and allowing a blow-by to occur. These stops 
may measure slightly different, so each must be 
measured, then 0.0012 added to its measurement and 
the ring gapped to that figure. Do not mix the rings; 
devise a system to prevent this from occuring. Start 
with the top ring. Gap it and place it in its cylinder 


Fig. 59. Oil immersion starter switch “exploded”. 


Fig. 58. Starter drive washers. New cork on left, ald, oil-soaked 
cork on right. 


bore. Then gap the second ring, store it and proceed to 
the third ring and so on finishing with the bottom or 
oil ring. Move on to the next bore until completed. 
The rings then can be stored in the block until ready 
for mounting on the piston and reassembly. 

When ready for reassembly, mount the pistons on 
the rods by heating the piston and small end and, if 
necessary, chilling the pin. Be sure to check the 
orientation of the rod and piston in that the markings 
on the rod and the split side of the piston are cam 
side. Do not mix up piston and rod. Mount the piston 
loosely in a padded vice so that it is stable and insert 
the rings in their appropriate grooves. Take care in 
using the ring expander so that the rings are not 
stretched excessively and any more than once since, 
being cast iron, they are brittle and can be easily 
broken. Store safely. 


Clutch 

Don't forget to replace the clutch. Reline both 
surfaces and replace the clutch plate (see Figures 
35-39). It is essential to make a suitable mandrel or 
“spigot” to center the driven plate when replacing the 
pressure springs. Reassemble the clutch and asjust as 
described in the Service Sheets. The terminology is a 
bit foreign but can be sorted out fairly easily (easier 
than the slipper flywheel section). 


The Slipper — Again 

If everyone agrees that the number one piston was at 
TDC when the slipper was extracted and if the 
adjacent teeth were properly marked on disengage- 
ment, the slipper can be replaced with little problem 
(see Figure 49). This slipper can go on in only one of 
two positions since the two Woodruff keys allow no 
other locations. The cam wheel will have to be backed 
up slightly to allow the engagement of the proper teeth 
and the cam turned as the pinion engages with the 
Woodruff keys and slides home. Complete reassembly 
as is noted in the Service Sheets. If the pinion and cam 
were not marked on disassembly, the valves will have to 
be timed later when the valves are in place as is 
described in the Service Sheets (see Figure 65). 


Where From Here 
If the front-end bits have been reassembled (distribu- 
tor, dynamo drives, etc.), the engine can be replaced in 
the car, which has the advantage of lifting the minimal 


Fig. 60. Replacement rear oil seal retainer plates, made to carry 
modern Chevrolet seals. 


weight, or it can be completely bench-assembled first 
(see Figure 50). Replacement of the engine at this 
point, if so chosen, can be done without too many 
dramas if the transmission is controlled with a small 
hydraulic jack under its front end and if care is taken 
to sort out the securing nuts and bolts, etc. beforehand 
so that someone else doesn't have to hold the engine 
while one tries to decide which coffee can contains the 
proper bits. 

When the engine is about ready to be replaced, 
place the thrust-bearing assembly in its yoke and slip a 
piece of string through it and take both ends out 
through the clutch inspection hole. This will allow 
control of the thrust-bearing while the splined clutch 
shaft is approaching it. Slip out the string as soon as the 
shaft passes into the bearing. 

After insertion of the engine, which should not be 
too difficult if one remembers to return’ the 
“wishbone”-shaped front engine mount beforehand, 
bolt up the engine supports. 


The Cam Followers 

Lower the block over the studs, having renewed the 
paper gasket first (see Figures 52-55). Overhaul the 
cam followers by replacing the gudgeon pins and rollers 
where needed. Use new springs in any event. Most 
rollers and pins will show some play after many years 
and starvation of lubrication. If in doubt, replace. 
They, in all probability, will need to be “fitted” so that 
the pins are tight and the rollers free. When done, insert 
the cam followers, using no force but using emery 
paper where necessary on resisting members since the 
fit is quite exact between the cam followers and their 
channels (see Figure 56). When all are in place and rise 
and fall freely with the cam lobes on turning the 
engine, add the springs, caps and bridges, and the 
retaining nuts last (this is maddening). Again oil before 
final assembly. 


Putting The Pistons Back 

Obtain a small ring compressor for the 3 to 3-% 
inch range rather than trying to make a larger one do. 
Carefully check each ring to be sure that it is safely 
and completely in its groove. Take the necessary time 
to apply the compressor uniformly and tighten. Coat 
the cylinder bore liberally with SAE 30 engine oil and 
bring that big end up to top. Lower the piston and rod 
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Fig. 61. End detail of rear oil seal retainer plates replacement. 


into location, having checked first that the split side of 
the piston is cam side, the rod is correctly oriented, 
and that the bearing cap and liners are removed. Once 
started in its bore, push it down with a wooden drift or 
a child’s fist (don’t scratch the crank pinl). Have 
someone below engage it securely, then turn the engine 
over until bottom of stroke has been reached. Add the 
liners (correctly oriented, not turned or flipped) and 
the bearing cap. Tap liners up to crank and tighten to 
torque. Turn the engine over by hand. Repeat the 
process for the remaining pistons. Resistance should 
increase somewhat as each big end is secured but the 
crankshaft should still turn by hand by the flywheel or 
the crank nose with all big ends up to torque. If 
sudden tightness occurs after tightening up a bearing, 
slacken off and find out why. Make sure the rod was 
not reversed or the piston mismounted. If correct, 
make sure that a ring has not broken or popped out of 
its groove. Check all pistons and rod markings for 
proper orientation. All rods should be torqued uni- 
formly to the same figure as used for boring (300 IP for 
this engine). Add the cotter pins and filing nuts, 
switching them as needed to line up castellations at the 
torque figure. Be sure to put the same mixture of oil 
and graphite on the big ends as was used on the mains. 


The Head 
Refit all valves, having done all work that was 
indicated. Replace and tighten new core plugs using 
new aluminum washers and a small amount of 


Fig. 62. Original oil seal arrangement showing oil “‘slinger’ cut 
into crank flange and metal-to-metal seal plate with the two 
depending upon a close fit for integrity. 


Fig. 63. Cutter tool in place to turn “‘slinger” ring away and reduce 
flange to diameter of new Chevrolet seals. 


f 


Fig. 63a. Jury-rigged lathe used to turn down oil flange on end of 
crankshaft while in car. The transmission and flywheel have been 
removed and a husky steel plate cut and drilled to mount on the 
existing crankcase upper half, using original stud holes. The cut- 
ting tool carrier has been clamped onto the steel plate, and the 
crank is turned by hand. Very thirsty work, this! 


Lock-tite. Replace the front and rear inspection plates. 
Coat a new head gasket on both sides with K & W 
Copper Coat. Fill all cylinder bores with castor oil and 
turn over the engine several times to lubricate the 
cylinder walls. This will allow sufficient lubrication 
while the ‘engine is pumping up oil when first started. 
Place the gasket in position and gently lower the head 
into place. Tighten the nuts finger-tight, then torque 
up the head to 25 foot-pounds using a centrifugal 
pattern, gradually tightening several times. Place the 
pushrods in their channels, making sure that each 
enters its cam follower. Check the sequence of the 
rockers and lower the rocker assembly into position 
making sure that the rockers engage properly with the 
pushrod cups. And the beveled washers and the 
securing nuts, all finger-tight. Check that the pedestal 
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with the flared base for the oil delivery is forward, and 
add the nut and locking washer. Tighten all securely 
and evenly. Set tappet clearances to 0.006. (It hasn't 
happened yet but after the engine has been run for an 
hour or so, the rocker assembly will have to be removed 
and the head re-torqued. Replace the rocker assembly 
and reset the tappets when cold.) 


Oil Pressure Test 

After completing the top assembly but before 
installing the oil pan and before running the engine 
under power, the engine should be pressure tested (a 
practice always used by good industrial rebuilders and 
speed shops). Attach a one gallon air tank half full of 
engine oil to the main oil entry point with the point of 
exit from the oil tank being below the oil level. Apply 
air pressure to the oil in the tank at thirty pounds, 
causing oil to flow through all of the galleries and 
crank chambers. Oi] should flow slowly and uniformly 
from all rods and all mains. If not, go no further until 
the fault is corrected. Rotate the engine by hand and 
look for adequate oil delivery to the gudgeon pins 
and tappets. If all is well, proceed. This practice also 
insures against damage caused by delay of oil distribu- 
tion or circulation and air pockets when first starting. 


The Manifolds 

Using a wire brush or a motor driven unit, clean the 
mating surfaces of the manifolds and the head until 
they are smooth and free of deposits. Bolt the two 
manifolds together and check the entire unit by placing 
it “face down” (i.e. the surface mating with the head) 
on a known flat surface. Check to see that each port 
contacts uniformly and completely. The usual tendency 
is for the exhaust manifold, being subject to higher 
temperatures, to develop a warp with either end 
pulling away from the head. If this is present to a mild 
degree (i.e. less than 0.015) and if the studs are good, 
it may be possible to recover by bolting up the 


Fig. 64. New modified seal plate in place. 


Fig. 65. Detail of flywheel periphery showing markings for valve 
and ignition timing. 


manifold to moderate tightness (15 ft.-lbs.). Then when 
the engine has run long enough to heat the manifolds 
thoroughly, carefully and gradually tighten the mani- 
fold nuts to 20 or 25 ft.-Ibs., working from the center 
outward in each direction, thus “ironing” it out flat. If 
this fails or the warp is greater, consulting a good 
“torch” man is necessary if the manifold is to 
be salvaged. 

Use K & W Copper Coat on the new gaskets and 
lock washers. 


The Pan Bolts, Etc. 

Prior to trying to fit the pan, carefully examine the 
crankcase and replace those bolts that will be 
impossible to insert after replacing any mounting 
brackets, etc. that had to be removed during the 
bearing work. After cleaning the pan, testing the oil 
level float mechanism and attaching the oil pump and 
drive, move the pan under the engine on a creeper 
and, with a bit of help, it can be placed in position. 
Bolt up, trying to get the right length bolts in the right 
places. Making some identification marks on removal 
(strongly suggested if working alone) will help. Be sure 
to use a new gasket for the pan and the timing case 
cover which is next. Note that the front bearing of the 
dynamo drive assembly lives in a recess in the timing 
case cover. Because of this it may be necessary to heat 
that area of the cover just before it is replaced. Fit 
timing case cover and tighten. Replace the starter 
motor from the front and the drive from the rear. Tie 
a bit of thread in a loose bow around the spring, slip it 
over the Bijur drive and feed it into the starter motor, 
releasing and removing the thread after the splined 
shaft is engaged. This will prevent the disengagement 
spring from getting in the way. Add the dynamo and 
fasten the straps. Renew the dynamo brake blocks and 
tighten. Appleyard Rippon has been supplying 25/30 
brake blocks and springs which are too long for the 
20 HP and, if used as delivered and tightened up, these 
will produce horrible noises and vibrations if the engine 
turns over. The blocks must be shortened about 1/4 
inch and the springs shortened a bit to be able to 
tighten up the cover plates sufficiently. The addition of 
the oil lines and the various linkages will have to be 
done on a trial and error basis. It will be easier to 
reattach the conduit for the magneto wire and the 
advance and retard linkage for the distributor just 
before putting the carburetter back. The control rod 
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Fig. 66. Ring filing by “‘jury-rig”. The method is simple but the 
results satisfactory. 


for the starting carburetter is best fitted just as the 
carburetter is remounted. Refit the distributor drive 
and the distributor. Refit the fan and fan pulley, 
slipping on the belt in the process. Reattach the 
remaining linkages referring to photos taken before and 
during disassembly. 

Before adding the main oil lines to and from the oil 
pump, coat the “bell-mouthed” ends of the pipes with 
a drop or two of oil so that when tightening the nuts, 
they do not bind against the pipes, causing the latter to 
twist and possibly fracture. 

Ignition Timing 

Improvements in the quality and elevation of the 
octane rating of today's fuel require some adjustments 
in the original timing instructions written for the 
1920's. In other words, if you follow the instructions in 
the handbook, the car simply may not run! In order to 
make these adjustments, the spark will have to be 
advanced considerably. The degree of advance, which 
will seem alarming, will be slightly more for low octane 
(regular) fuels than higher octane fuels, since the 
former have a lower ignition (combustion) temperature. 
The following is suggested as a workable method which 
may vary from one motor to another: 

Remember that an engine running with too much 
retardation will lack power and tend to run hot. The 
most important factor is to avoid too much advance to 
the point that combustion takes place too early (while 
the piston is still coming up) resulting in pre-ignition. 
The latter, besides robbing the engine of power, can 
cause severe damage to the piston, gudgeon pin and 


Fig. 67. Using a feeler gauge to insure adequate gap of ring in 
cylinder bore. 


Fig. 67a. The pistons, and newly gapped rings are stored in their 
respective bores, in sequence, until ready for mounting on the 
pistons. 


crankshaft and is obviously to be avoided. In a 
long-stroke engine such as the 20 HP engine this can be 
best tested after setting the timing and then running 
the car on a level surface, in top gear, very slowly. 
Gradual, slow opening of the throttle should produce 
pre-ignition, recognizable by audible “knocking” or 
“pinking” as the engine accelerates under load, if the 
ignition is too far advanced (i.e. too early). 

Install the points and adjust to proper gap (0.018- 
0.020”), placing the contact breaker cam in position 
for this operation. Use the ammeter or a spark tester to 
determine the breaking point. With the number one 
piston approaching TDC on its compression stroke, 
stop the flywheel so that the pointer is in line with the 
base of the EC mark. Set the ignition lever on the 
steering column opposite the T in IGNITION. Now, 
with the ignition switch on, turn the contact breaker 
cam in the direction of travel (counter-clockwise) until 
the ammeter shows a deflection. Remember that the 
position of number one is approximately “one o'clock,” 
and that the locating tooth on the top of the contact 
breaker cam is NOT coincident with the number one 
position. Use the rotor to check. Once the point of 
break has been reached, carefully tighten down the 
contact breaker cam. Replace the rotor and distributor 
cap. Please note that the above is not absolute and may 
vary from motor to motor. This engine was found to 
run best at this setting through several attempts at 
other settings. Note that full advance brings the firing 


Fig. 69. Thread of Plastigage after compression by proper torque. 
Paper gauge shows “running clearance” of 0.0025”. Don’t forget to 
remove the Plastigage and clean surfaces of BOTH bearing shell 
and crank. 
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Fig. 68. Plastigage thread in place on DRY crank surface. The 
bearing cap is replaced and tightened to torque. Bearing is then 
loosened and removed. 


point to the “N” of CLEARANCE. 


The Magneto 

Replacement and retiming the magneto merits some 
comment. Having it overhauled is a very good idea, 
since it may well be the only way of getting home some 
dark night. The timing of the magneto is determined 
by the meshing of the rear of the drive link and the 
magneto itself. Marking adjacent teeth on disassembly 
will allow restoration of the previous timing which may 
not have been correct or may be inefficient. This 
coupling is shown as Point “P” on the diagram on page 
61 of the Condensed Edition of the Handbook for the 
Twenty. If timing has been lost or retiming is 
necessary, proceed as follows: 

Reattach and key-in the magneto drive with the 
dynamo (Point “K’), leaving the magneto detached at 
Point P. Without re-attaching the advance-retard link- 
age, set the magneto in its mounting position but do not 
bolt it up. Remove the plastic cap on which mounts 
the magneto ground wire (note that the timing control 
rings has two cam surfaces so that the magneto fires 
twice during each revolution). Attach the high tension 
terminal on the magneto, place the control ring in full 
retard (up), and attach the magneto lead to a spark 
tester or suitable meter. Turn the engine to MLI on 
the flywheel and see that the distributor rotor is 
pointing to the location of the number one high tension 
lead. With the spark tester on the magneto lead, turn 
the magneto ground wire (note that the timing control 
ring has two cam surfaces so that the magneto fires 
engine). At the point of meter deflection carefully 
engage the magneto into the drive shaft. Secure, 
avoiding any rotation of the magneto as the teeth 
are engaged. 

As a check, keep the meter on the magneto lead and 
have someone turn the engine over slowly with the 
crank until number one approaches its firing stroke 
(TDC), keeping an eye on the flywheel markings and 
the meter. Deflection should occur at MLI. Firing 
before MLI indicates early firing or inadequate 
retardation. Disengage Point P and turn the magneto 
one or two teeth counter-clockwise (i.e. later). If firing 
occurs after MLI, advance the firing by turning one or 
two teeth clockwise (i.e. earlier). Since there are 40 
teeth in the coupling, each tooth is equivalent to 9 
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Fig. 70. Rear of pan showing new oil seal plate and neoprene seal 
in place ready for reassembly. 

degrees on the flywheel. When properly timed, attach 
the timing control linkage at the magneto, distributor, 
etc. to be test run when possible. Don’t forget that 
running on the magneto requires manual advance and 
retard. Further adjustment may be necessary for the 
gasoline used (i.e. earlier may run better) as with the 
battery ignition. 


On Starting A Rebuilt Engine 

Assuming gas, oil, water, etc. have been added, that 
all electrical circuits have been checked out, that spark 
is present, and that the Autovac is functioning, the 
engine should start. Open all garage doors since smoke 
and exhaust gases will be plentiful and thick. Turn the 
engine over by hand a few times and check that 
gasoline is flowing. Turning the engine over should 
prime the cylinders. Retard the spark, set carburetter to 
rich and “start,” and with the ignition on, press the 
starter. When started, adjust the ignition and carbure- 
tion as usual, but do not — repeat, do not “slow 
idle” a new or rebuilt engine. During early running, 
“slow idle” can be castastrophic. Run at very fast idle 
or “half’ way up the throttle quadrant. Initially, the 
bearings are tight, friction is great and lubrication is 
poor with the resultant production of heat rapidly. 
Only at fast idle or more will adequate oil pressure and 
volume be produced. 

On Running-In 

Be sure to vary speeds but do not overstress. Keep 
eyes on gauges and believe them. Expect a tendency 
toward hot running but not boiling since the tight 
bearings, rings, etc. will produce more friction and 
thus heat. Keep observing oil pressure. It should be 
kept up at a level which is higher than seen with an old 
engine. Be sure to keep it above 15 lbs. initially to 
assure adequate lubrication to the rocker assembly. If 
overheating and boiling occurs or oil pressure drops, 
STOP until the reason is established. Remember, DO 
NOT IDLE for the first 750 miles. 
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Fig. 7la, b, c. Varying views of the original rear oil seal plates. 
Note the four drain holes in the channel of the bottom plate. Not 
shown readily, but apparent on close examination of the plates 
from this engine, is that the bottom plate is slightly more of a 
half-circle than the top plate with about 1/16th inch difference. 


When running, be sure to adequately warm up at a 
fast idle or better. Bear in mind that the 20 HP, when 
new, had a maximum speed of between 55 and 60. For 
the first 100 miles, try to keep below 35. Extend this to 
40-45 for the next 200 to 500 miles, exceeding 50 
beyond this point. The twenty is no Grand Prix car 
and some specimens are now over 50 years old — so be 
gentle. After the first 50-75 miles, and when hot and 
the road allows, let the speed drift down to 20 or so (in 
top gear) and floor the accelerator, allowing it to run 
up to what has been set as the top speed for that point. 
Then release the accelerator, allowing the car to drop 
back to 20 or so. Repeat this exercise frequently to a 
total of 40 to 45 times. This will help the seating of the 
rings by “burning” or heating them (under full 
acceleration), then rapidly allowing cooling by oil 
quenching (on the over run). 

Fit one or two “button” circular ceramic magnets 
into the oil strainer by wiring them to the strainer. 
These will pick up an amazing amount of iron filings 
and tiny bits worn off during the running-in period. 
With each oil change clean them and replace. The 
amount of material will gradually lessen. 

Change oil after first 200 miles and again at 500 
miles. Beyond that depends upon use, length of travel, 
dusty conditions, etc. but 2,000 miles is a good rule of 
thumb. Use a good grade of high detergent oil. 10-50 
DM has been suggested at a recent technical session of 
the RROC. 

Expect all sorts of teething problems and do not lose 
faith. The 20 HP is a simple engine which makes 
trouble-shooting not too difficult. Get a good many 
“back-country road” miles on the car to shake out the 
problems and do not start off for the Annual RROC 
Meet 500 miles away as the first significant trip. And, 
I almost forgot good luck! 


remember it, in fact! Nothing needs 
doing to it — nothing whatever, 
except, perhaps, a little polishing. It 
went to France in September, 1914, 
and was through most things out 
there until long after the Armistice. 
But it is still ‘true’ in every particular 
and in perfect balance. Not the 
faintest hint of vibration arises from 
its revolutions. How much longer is it 
good for? The answer is a negative 
shrug. They have never yet had to put 
a new crankshaft in a car. Of course a 
Rolls-Royce crankshaft is composed 
of the finest British steel, to start with, 
conforming to a particularly strict 
specification. But that alone would 
not be sufficient to give it the life 
expected of it. This sustained per- 
fection of service is largely the result 
of the same lapping ordeal the steer- 
ing nut and worm went through — 
superfine grinding when the part is 
made. 

Here is a new crankshaft going 
through its refining process. It has 
been brought with great care to this 
little room we are now in. No metal 
has been allowed to touch it to cause 
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the least surface roughness. It is 
already seemingly in a highly polish- 
ed condition. But now it is fixed in a 
special lapping machine, the only 
one of its kind in England. Cast iron 
laps with white metal liners envelop 
the pins and move backwards and 
forwards with a gently rubbing 
motion. A mixture of very fine emery 
powder and sperm oil lubricates 
them as they move. And again in this 
way all the “high spots’’ are made to 
vanish. It might be only a four or six 
thousandth part of an inch out of the 
“true”; but, if so, there would 
eventually be lines in the bearings, 
and at, say, 2,750 revolutions the 
unevenness would be intensely 
magnified, and definite vibration set 
up. Such delicate but intensive grind- 
ing prevents this happening. 

Only thus can one get a perfectly 
balanced and, so to speak, ever- 
lasting crankshaft, making an engine 
run sweetly smooth throughout its 
life. Painting the lily again, one may 
perhaps say? Maybe. But thus, and 
thus only, does the lily continue in 
perpetual bloom. 
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